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Honorable  Hugh  J.  Gallen 

Governor  of  the  State  of  New  Hampshire 

State  House 

Concord,  New  Hampshire  03301 


Dear  Governor  Gallen: 

Inclosed  is  a  copy  of  the  Uncanoonuc  Lake  Dam  No.  2  Phase  I  Inspection 
Report,  which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  presented  for  your  use  and  is  based 
upon  a  visual  inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam*  A  brief  assessment  is  Included  at  the 
beginning  of  the  report.  I  have  approved  the  report  and  support  the 
findings  and  recommendations  described  in  Section  7  and  ask  that  you 
keep  me  informed  of  the  actions  taken  to  implement  them.  This  follow-up 
action  is  a  vitally  Important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Water  Resources  Board, 
the  cooperating  agency  for  the  State  of  New  Hampshire.  In  addition,  a 
copy  of  the  report  has  also  been  furnished  the  owner,  Goffstown 
Conservation  Commission,  Town  Hall,  16  Main  Street,  Goffstown,  New 
Hampshire. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Water  Resources 
Board  for  your  cooperation  in  carrying  out  this  program. 


Sincerely, 


As  stated  Colonel,  Corps  of  Engineers 

Division  Engineer 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  -  INSPECTION  REPORT 
BRIEF  ASSESSMENT 


Identification  No:  NH  00021 

Name  of  Dam:  Uncanoonuc  Lake  Dam  #2 

Town:  Goffstown 

County  and  State:  Hillsborough,  New  Hampshire 

Stream:  Dan  Little  Brook 

Date  of  Inspection:  December  13,  1979 

Uncanoonuc  Lake  Dam  #2  is  an  earthen  embankment  structure  with  a  central 
concrete  core  wall  about  147  feet  in  overall  length  and  9  feet  high  from  crest 
of  dam  to  downstream  toe.  Located  approximately  in  the  center  of  the  dam  is 
the  principal  spillway  which  consists  of  a  16.1  feet  long  by  1.6  feet  deep  stoplog 
bay  cast  into  the  top  of  the  concrete  core  wall. 

The  dam  impounds  Uncanoonuc  Lake  and  the  discharge  flows  through  Dan  Little 
Brook  in  a  northeasterly,  then  northerly  direction  approximately  2.0  miles  to  the 
Piscataquog  River.  The  dam  was  originally  constructed  for,  and  still  serves, 
recreational  purposes.  The  lake  is  0.32  miles  in  length  with  a  surface  area  of 
about  23.9  acres.  The  maximum  storage  capacity  is  about  161  acre  feet. 

As  a  result  of  the  visual  inspection  of  this  facility,  the  dam  is  considered  to  be 
in  FAIR  condition.  Major  concerns  are:  downstream  tilt  of  the  concrete  core  wall 
with  large  vertical  cracks  and  spalling;  lack  of  erosion  protection  on  the  embankment 
and  the  right  abutment;  trees  which  are  partially  buried  in  the  earthfill  on  the 
downstream  slope;  seepage  at  the  downstream  toe  of  the  dam;  and  lack  of  a  low 
level  regulating  outlet  that  would  allow  drawdown  of  the  lake  in  an  emergency. 

The  dam  is  classified  as  SMALL  in  size  and  a  SIGNIFICANT  hazard  structure  in 
accordance  with  the  recommended  guidelines  established  by  the  Corps  of  Engineers. 
The  test  flood  for  this  dam  therefore,  ranges  from  a  100-year  flood  to  one-half 
the  Probable  Maximum  Flood  (1/2  PMF).  Since  the  dam  falls  on  the  lower  end  of 
the  small  size  range,  the  100-year  flood  was  utilized  for  this  hydrologic  analysis. 
The  test  flood  inflow  was  estimated  to  be  215  cfs  and  resulted  in  a  routed  test 
flood  outflow  equal  to  86  cfs  which  would  not  overtop  the  dam  crest.  The  maximum 
spillway  discharge  capacity  with  the  reservoir  surface  at  the  dam  crest  was 
estimated  to  be  85  cfs  which  is  nearly  100  percent  of  the  routed  test  flood  outflow. 
An  assumed  breach  with  the  reservoir  surface  at  the  dam  crest  could  damage  the 
permanent  residence  located  directly  behind  the  dam  and  would  overtop  two  town 
roads  located  downstream  of  the  dam. 


It  is  recommended  that  the  owner  engage  a  qualified  registered  professional  engineer 
to:  investigate  the  structural  stability  of  the  tilted  and  cracked  concrete  core 
wall;  design  and  specify  erosion  protection  for  the  upstream  and  downstream  slopes 
of  the  embankment  and  the  right  abutment;  specify  and  oversee  procedures  for 
the  removal  of  trees  and  their  root  systems  from  the  downstream  slope  of  the 
dam  and  the  left  abutment;  investigate  the  seepage  at  the  downstream  toe  of  the 
dam;  and  assess  the  need  for  and  means  to  provide  a  low  level  regulating  outlet 
that  would  allow  drawdown  of  the  pond  in  an  emergency. 

The  recommendations  and  remedial  measures  are  described  in  Section  7  and  should 
be  addressed  by  the  owner  within  one  year  after  receipt  of  this  Phase  I  inspection 
Report. 


SEA  Consultants  Inc. 
Rochester,  New  Hampshire 


Thie  Phase  I  Inapectloo  Report  on  Uncanoonuc  Lake  Dam  No.  2 

has  been  reviewed  by  the  undersigned  Review  Board  menbers.  In  our 


opinion,  the  reported  findings,  conclusions,  and  reconaendatlona  are 


consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 


Pans,  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
subnitted  for  approval. 


RICHARD  DIBUONO,  MEMBER 
Water  Control  Branch 
Engineering  Division 


ARAMAST  MAHTESIAN,  MEMBER 

Geotechnical  Enqineerina  Branch 

Engineering  Division 


CARNEY  M.  TERZIAN,  CHAIRMAN 
Design  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED : 


Chief,  Engineering  Division 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314. 
The  purpose  of  a  Phase  I  investigation  is  to  identify  expeditiously  those  dams 
which  may  pose  hazards  to  human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I 
investigation;  however,  the  investigation  is  intended  to  identify  any  need  for  such 
studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of  the 
dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection  along 
with  data  available  to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while  improving  the  stability 
and  safety  of  the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in  nature. 
It  would  be  incorrect  to  assume  that  the  present  condition  of  the  dam  will  continue 
to  represent  the  condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and  hydraulic 
analyses.  In  accordance  with  the  established  guidelines,  the  Spillway  Test  flood  is 
based  on  the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest  reason¬ 
ably  possible  storm  runoff),  or  fractions  thereof.  Because  of  the  magnitude  and 


rarity  of  such  a  storm  event,  finding  that  a  spillway  will  not  pass  the  test  flood 
should  not  be  interpreted  as  necessarily  posing  a  highly  inadequate  condition.  The 
test  flood  provides  a  measure  of  relative  spillway  capacity  and  serves  as  an  aide 
in  determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies,  con¬ 
sidering  the  size  of  the  dam,  its  general  condition  and  the  downstream  damage 
potential. 

The  Phase  I  investigation  does  not  include  an  assessment  of  the  need  for  fences, 
gates,  no-trespassing  signs,  repairs  to  existing  fences  and  railings  and  other  items 
which  may  be  needed  to  minimize  trespassing  and  provide  greater  security  for  the 
facility  and  safety  to  the  public.  An  evaluation  of  the  project  for  compliance  with 
OSHA  rules  and  regulations  is  also  excluded. 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 
UNCANOONUC  LAKE  DAM  #2 

SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  National  Program  of 
Dam  Inspection  throughout  the  United  States.  The  New  England  Division  of  the 
Corps  of  Engineers  has  been  assigned  the  responsibility  of  supervising  the  inspection 
of  dams  within  the  New  England  Region.  SEA  Consultants  Inc.  has  been  retained 
by  the  New  England  Division  to  inspect  and  report  on  selected  dams  in  the  State 
of  New  Hampshire.  Authorization  and  notice  to  proceed  were  issued  to  S  E  A 
Consultants  Inc.  under  a  letter  of  November  5,  1979  from  William  Hodgson,  Jr., 
Colonel,  Corps  of  Engineers.  Contract  No.  DACW33-80-C-0008  has  been  assigned 
by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose 

(1)  To  perform  technical  inspection  and  evaluation  of  non-federal  dams 
to  identify  conditions  which  threaten  the  public  safety  and  thus  permit  correction 
in  a  timely  manner  by  non-federal  interests. 

(2)  To  encourage  and  prepare  the  states  to  initiate  quickly  effective 
dam  safety  programs  for  non-federal  dams. 

(3)  To  update,  verify  and  complete  the  National  Inventory  of  Dams. 
1.2  Description  of  Project 

a.  Location.  Uncanoonuc  Lake  Dam  #2  is  located  in  the  Town  of  Goffstown, 
New  Hampshire,  at  the  east  end  of  Uncanoonuc  Lake.  The  dam  impounds  water 
from  Uncanoonuc  Lake  and  the  spillway  discharge  flows  in  a  northeasterly,  then 
northerly  direction  through  Dan  Little  Brook  for  about  2.0  miles  until  it  discharges 
into  the  Piscataquog  River.  The  dam  is  shown  on  U.S.G.S.  Quadrangle,  Pinardville, 
New  Hampshire,  with  coordinates  approximately  at  N42°59'19",  W71°34'41", 
Hillsborough  County,  New  Hampshire  (see  Location  Plan). 

b.  Description  of  Dam  and  Appurtenances.  Uncanoonuc  Lake  Dam  #2  is 
an  earthen  embankment  structure  with  a  central  concrete  core  wall  about  147 
feet  in  overall  length  and  9  feet  high  from  crest  of  dam  to  downstream  toe.  The 
upstream  face  consists  of  a  sand  and  gravel  fill  which  extends  from  the  top  of 
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the  core  wall  down  approximately  1  foot  vertical  to  10  feet  horizontal  (1:10)  to 
wood  logs  at  the  edge  of  the  lake.  The  downstream  slope  consists  of  a  sand  and 

gravel  fill  that  crests  about  1.5  feet  lower  than  the  top  of  the  core  wall  and 

slopes  downward  approximately  1  foot  vertical  to  9  feet  horizontal  (1:9)  for  about 
nine  feet  and  then  slopes  one  foot  vertical  to  2.5  feet  horizontal  (1:2.5)  to  old 
ground.  The  crest  of  the  core  wall  is  about  22  inches  wide. 

Located  approximately  in  the  center  of  the  dam  is  the  principal  spillway  which 

consists  of  a  16.1  feet  long  by  1.6  feet  deep  stoplog  bay  cast  into  the  top  of  the 

concrete  core  wall.  A  concrete  apron  equal  to  the  width  of  the  spillway  extends 
downstream  from  the  stoplog  bay  about  11.0  feet  to  a  riprap  slope  which  extends 
about  12  feet  at  a  slope  of  approximately  1  foot  vertical  to  2  feet  horizontal 
(1:2)  to  the  existing  stream  channel. 

Located  at  the  opposite  end  of  the  lake  from  Uncanoonuc  Lake  Dam  #2  is  a 
second  dam  (Uncanoonuc  Lake  Dam  #1,  NH  00489).  Uncanoonuc  Lake  Dam  #1 
functions  as  a  dike  as  there  is  no  apparent  point  of  discharge.  Uncanoonuc  Lake 
Dam  #1  has  been  classified  low  hazard  by  the  New  Hampshire  Water  Resource 
Board. 


c.  Size  Classification.  Small  (height  -  9  feet,  storage  161  acre-feet)  based 
on  storage  (less  than  1,00 6  acre-feet  and  greater  than  or  equal  to  50  acre-feet) 
as  given  in  the  Recommended  Guidelines  for  Safety  Inspection  of  Dams. 

d.  Hazard  Classification.  Significant  hazard.  An  assumed  breach  in 
Uncanoonuc  Lake  £>am  #2  could  result  in  damage  to  the  permanent  residence 
located  directly  behind  the  dam.  The  discharge  emanating  from  the  failed  dam 
would  be  at  the  sill  level  and  could  undermine  the  foundation,  which  is  exposed 
along  the  stream  channel,  causing  appreciable  damage  to  the  structure.  The  potential 
for  the  loss  of  less  than  a  few  lives  of  residents  inhabiting  this  structure  exists. 
The  water  surface  in  the  small  pond  immediately  below  the  dam  would  rise 
approximately  9  feet,  and  the  town  roads  adjacent  to  this  pond  would  be  overtopped. 
The  first  roadway  below  the  dam  would  be  overtopped  by  about  6  feet,  and  the 
second  by  approximately  4  feet. 

e.  Ownership.  The  earliest  structure  of  the  dam  was  built  in  1921  and 
owned  by  the  Uncanoonuc  Mountain  Incline  Railway  Company.  The  core  wall  and 
upstream  face  of  the  dam  is  presently  owned  by  the  town  of  Goffstown,  Conservation 
Commission,  Town  Hall,  16  Main  Street,  Goffstown,  New  Hampshire  03045. 
Telephone  No.  (603)  497-3613.  The  downstream  slope  is  owned  by  Fran  Blazon, 
Mountain  Base  Road,  Goffstown,  New  Hampshire  03045.  Telephone  No.  (603) 
497-3681.  Also,  the  town  of  Goffstown  owns  a  20  foot  wide  right-of-way  centered 
on  the  dam. 

f.  Operator.  The  dam  is  maintained  and  operated  by  the  town  of  Goffstown, 
Town  Hall,  16  Main  Street,  Goffstown,  New  Hampshire  03045.  Telephone  No.  (603) 
497-3613. 


1-2 


g.  Purpose  of  Dam.  The  dam  was  originally  constructed  for,  and  still 
serves,  recreational  purposes. 

h.  Design  and  Construction  History.  A  plan  dated  1921  showing  plan  and 
profiles  for  dams  to  be  constructed  on  the  lake,  prepared  by  H.  W.  Sawyer, 
Professional  Engineer,  Goffstown,  New  Hampshire,  is  on  file  at  the  State  of  New 
Hampshire  Water  Resources  Board.  This  plan  indicates  that  the  original  dam  was 
built  of  stone  with  a  wood  plank  apron  on  the  upstream  slope.  It  is  not  known 
when  the  present  concrete  core  wall  dam  was  built  to  replace  the  stone  dam,  but 
plans  on  file  at  the  State  of  New  Hampshire  Water  Resources  Board,  dated  1936 
and  prepared  by  L.  H.  Shattuck,  Inc.,  Manchester,  New  Hampshire  03101,  for 
repairs  to  another  dam  on  the  lake  use  the  core  wall  as  a  datum  and  indicate  it 
to  be  constructed  of  concrete.  Photos  on  file  at  the  State  of  New  Hampshire 
Water  Resources  Board  verify  the  concrete  core  wall  dam  to  be  in  existence  by 
1936. 

Records  at  the  State  of  New  Hampshire  Water  Resources  Board  indicate  that  fill 
around  the  concrete  core  wall  was  washed  out  during  the  1936  flood,  and  repairs 
were  made  shortly  thereafter.  There  are  no  records  of  any  further  construction 
or  repair  to  the  dam  since  that  time. 

i.  Normal  Operating  Procedure.  Uncanoonuc  Lake  Dam  #2  is  used  primarily 
to  retain  the  waters  of  Uncanoonuc  Lake  for  recreational  purposes.  There  is  no 
written  operating  procedure  for  this  dam.  However,  the  condition  of  the  stop  log 
slots  (See  Photo  No.  6)  shows  that  installation  of  stop  logs  is  not  part  of  the 
normal  operating  procedure. 

1.3  Pertinent  Data 


a.  Drainage  Area.  The  drainage  area  above  Uncanoonuc  Lake  Dam  #2 
covers  nearly  0.26  square  miles  (approximately  166  acres),  consisting  of  steeply 
sloping  terrain  surrounding  Uncanoonuc  Lake.  The  topography  in  the  drainage  basin 
ranges  from  over  1310  feet  (NGVD)  on  top  of  South  Mountain  to  approximately 
648  feet  at  the  base  of  the  dam.  The  majority  of  the  basin  is  heavily  wooded  and 
undeveloped.  The  development  which  does  exist  is  predominantly  located  near  the 
lake  and  consists  of  a  combination  of  year-round  and  summer  housing. 

b.  Discharge  at  Damsite.  Discharge  at  the  dam  occurs  over  the  16.1  feet 
long  spillway.  Other  than  the  spillway,  there  are  no  regulating  outlets  which  would 
allow  the  surface  of  the  lake  to  be  lowered  below  the  level  of  the  spillway  crest. 

(1)  Outlet  Works  -  N/A 

(2)  Maximum  known  flood  at  damsite  -  unknown 

(3)  The  ungated  spillway  capacity  with  the  water  surface  elevation  at  the 
top  of  the  dam  (elevation  656.6  feet)  was  estimated  to  be  85  cfs. 
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(4)  The  ungated  spillway  capacity  with  the  water  surface  elevation  at  the 
test  flood  elevation  (elevation  656.6  feet)  was  estimated  to  be  85  cfs. 

(5)  Gated  spillway  capacity  at  normal  pool  elevation  -  N/A 

(6)  Gated  spillway  capacity  at  test  flood  elevation  -  N/A 

(7)  The  total  spillway  capacity  at  the  test  flood  elevation  (elevation  656.6 
feet)  was  estimated  to  be  85  cfs. 

(8)  The  total  project  discharge  at  the  top  of  the  dam  (elevation  656.6  feet) 
was  estimated  to  be  85  cfs. 

(9)  The  total  project  discharge  at  the  test  flood  elevation  (elevation  656.6 
feet)  was  estimated  to  be  85  cfs. 

c.  Elevation,  (feet,  NGVD)  based  on  an  elevation  of  655.0  feet,  extrapo¬ 
lated  from  U.S.G.S.  quadrangle  sheet  and  assumed  to  be  the  pool  elevation  at  the 
spillway  crest. 

(1)  Streambed  at  toe  of  dam  -  647.6 

(2)  Bottom  of  cutoff  -  Unknown 

(3)  Maximum  tailwater  -  Unknown 

(4)  Normal  pool  -  655.0 

(5)  Full  flood  control  pool  -  N/A 

(6)  Spillway  crest  -  655.0  (stoplogs  removed) 

656.6  (stoplogs  in  place) 

(7)  Design  surcharge  (Original  Design)  -  Unknown 

(8)  Top  of  dam  -  Elevation  varies  -  656.6  minimum 

(9)  Test  flood  surcharge  -  656.6 

d.  Reservoir  (Length  in  feet) 

(1)  Normal  pool  -  1680 

(2)  Flood  control  pool  -  N/A 

(3)  Spillway  crest  pool  -  1680 

(4)  Top  of  dam  -  1680 

(5)  Test  flood  pool  -  1680 


Storage  (acre-feet) 

(1)  Normal  pool  -  120 

(2)  Flood  control  pool  -  N/A 

(3)  Spillway  crest  pool  -  120 

(4)  Top  of  dam  -  161 

(5)  Test  flood  pool  -  161 
Reservoir  Surface  (acres) 

(1)  Normal  pool  -  23.9 

(2)  Flood-control  pool  -  N/A 

(3)  Spillway  crest  pool  -  23.9 

(4)  Top  of  dam  -  26.8 

(5)  Test  flood  pool  -  26.8 
Dam 

(1)  Type  -  earth  embankment  with  central  concrete  core  wall 

(2)  Length  -  147  feet  overall 

(3)  Height  -  9  feet  (maximum) 

(4)  Top  width  -  core  wall  22  inches  wide  at  crest 

(5)  Side  slopes  -  Upstream  IV  to  10H  to  edge  of  lake 

downstream  IV  to  9H  and  IV  to  2.5H. 

(6)  Zoning  -  Unknown 

(7)  Impervious  core  -  concrete  wall 

(8)  Cutoff  -  Unknown 

(9)  Grout  curtain  -  None 

(10)  Other  -  None 


h.  Diversion  and  Regulating  Tunnel  Not  applicable  (See  Section  j) 

i.  Spillway 

(1)  Type  -  Concrete  stoplog  bay 

(2)  Length  of  weir  -  16.1  feet 

(3)  Crest  elevation  -  655.0  (stoplogs  removed) 

656.6  (stoplogs  in  place) 

(4)  Gates  -  None 

(5)  U/S  Channel  -  The  upstream  approach  channel  to  the  spillway  is 
wide  and  unobstructed.  The  channel  slopes  are  tree  covered  and  appear  to  be 
stable. 

p 

(6)  D/S  Channel  -  The  spillway  discharges  into  a  natural  stream 
channel  at  the  toe  of  the  dam.  Approximately  115  feet  downstream  from  the  dam 
this  discharge  passes  through  a  roadway  culvert  into  a  small  pond.  This  pond  is 
created  by  a  roadway  located  approximately  530  feet  below  the  dam.  A  few  small 
trees  overhang  the  portion  of  the  channel  between  the  dam  and  the  first  roadway 
culvert. 

j.  Regulating  Outlets.  There  is  no  low  level  regulating  outlet  incorporated 
into  the  dam  that  would  allow  drawdown  of  the  lake  in  an  emergency. 


SECTION  2 
ENGINEERING  DATA 


2.1  Design 

No  design  data  were  found  for  the  existing  structure  of  Uncanoonuc  Lake 
Dam  #2. 

2.2  Construction 

No  construction  records  were  found. 

2.3  Operation 

No  engineering  operational  data  were  found. 

2.4  Evaluation 

a.  Availability.  No  engineering  data  were  available  for  Uncanoonuc  Lake 
Dam  #2.  A  search  of  the  files  of  the  New  Hampshire  Water  Resources  Board  and 
direct  contact  with  the  owners  revealed  a  limited  amount  of  recorded  information. 

b.  Adequacy.  The  final  assessments  and  recommendations  of  this  investi¬ 
gation  are  based  on  the  visual  inspection  and  the  hydrologic  and  hydraulic  calcula¬ 
tions. 


c.  Validity.  No  engineering  data  were  found  to  validate. 


SECTION  3 
VISUAL  INSPECTION 
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3.1  Findings 

a.  General.  Uncanoonuc  Lake  Dam  #2  impounds  a  lake  of  small  size.  The 
drainage  area  above  the  dam  consists  of  steeply  sloped  terrain.  The  majority  of 
the  basin  is  heavily  wooded  and  generally  undeveloped.  The  development  which 
does  exist  is  predominantly  located  near  the  lake.  The  immediate  downstream 
channel  is  predominantly  undeveloped. 

The  field  inspection  of  Uncanoonuc  Lake  Dam  #2  was  made  on  December  13, 
1979.  The  inspection  team  consisted  of  personnel  from  SEA  Consultants  Inc.  and 
Geotechnical  Engineers,  Inc.  Inspection  checklists,  completed  during  the  visual 
inspection,  are  included  in  Appendix  A.  At  the  time  of  inspection,  no  stop  logs 
were  in  place  and  water  was  passing  approximately  1-1/4  inches  deep  over  the 

16.1  foot  wide  spillway.  The  pool  elevation  was  at  approximately  655.1  NGVD. 
The  upstream  face  of  the  dam  could  only  be  inspected  above  this  water  level. 

b.  Dam.  Uncanoonuc  Lake  Dam  #2  is  an  earthen  embankment  structure 
with  a  central  concrete  core  wall  about  147  feet  in  overall  length  and  9  feet  high 
from  crest  of  dam  to  downstream  toe. 

The  concrete  core  wall  is  tilted  downstream  on  a  batter  of  about  1  foot  horizontal 
to  4  feet  vertical  (1H:4V)  and  has  three  large  vertical  cracks  along  its  length  and 
is  spalled  at  several  locations.  From  the  visual  examination  alone,  it  is  not  possible 
to  determine  the  cause  of  the  tilting. 

The  earthfill  on  the  upstream  side  of  the  core  wall  is  sand  and  gravel  and  its 
crest  is  at  the  same  elevation  as  the  top  of  the  concrete  core  wall.  Some  logs 
have  been  placed  along  the  waterline  on  the  upstream  slope  at  approximately  the 
elevation  of  the  spillway  crest,  apparently  for  the  purpose  of  retaining  the  earthfill 
above  that  elevation  or  providing  erosion  protection.  The  logs  are  not  in  a  regular 
alignment  and  do  not  effectively  serve  either  of  these  purposes  today.  One  bush 
is  growing  on  the  upstream  slope  of  the  earthfill.  There  is  no  grassy  vegetation, 
riprap,  or  other  erosion  protection  on  the  upstream  slope. 

The  earthfill  on  the  downstream  side  of  the  core  wall  is  sand  and  gravel  and  its 
crest  is  about  1.5  feet  lower  than  the  top  of  the  concrete  core  wall.  Most  of  the 
downstream  slope  is  bare  of  vegetation.  Some  trees  are  partially  buried  in  the 
earthfill  on  the  downstream  slope.  The  downstream  slope  is  retained  by  timbers, 
supported  by  trees  for  a  distance  of  about  15  feet  to  the  left  of  the  edge  of  the 
spillway  discharge  channel.  There  is  a  small  seepage  at  the  downstream  toe  of 
the  dam  near  the  left  abutment. 
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There  is  a  home  within  a  few  feet  of  the  downstream  toe  between  the  spillway 
and  the  left  abutment.  There  is  evidence  of  significant  trespassing  on  the  dam 
and  the  area  at  the  downstream  toe. 

Both  abutments  of  the  dam  appear  to  be  soil.  The  left  abutment  is  covered  with 
trees  and  brush  at  the  elevation  of  the  crest  of  the  dam.  The  right  abutment  is 
bare  of  vegetation. 

c.  Appurtenant  Structures.  Located  approximately  in  the  center  of  the 
dam  is  the  principal  spillway  which  consists  of  a  16.1  feet  long  by  1.6  feet  deep 
stoplog  bay  cast  into  the  top  of  the  concrete  core  wall.  At  the  time  of  the 
inspection,  no  stoplogs  were  in  place.  A  concrete  apron  equal  to  the  width  of  the 
spillway  extends  downstream  from  the  stoplog  bay  about  11.0  feet  to  a  riprap 
slope  which  extends  about  12  feet  to  an  existing  stream  channel.  Soil  has  eroded 
from  beneath  the  downstream  edge  of  this  concrete  apron. 

d.  Reservoir  Area.  The  slopes  of  the  reservoir  appear  stable.  No  evidence 
of  significant  sedimentation  was  observed.  The  approach  channel  to  the  spillway 
is  wide  and  unobstructed. 

e.  Downstream  Channel.  A  few  small  trees  overhang  the  discharge  channel 
between  the  dam  and  the  road  culvert  which  is  about  115  feet  downstream  from 
the  dam. 

3.2  Evaluation 

On  the  basis  of  the  visual  inspection,  Uncanoonuc  Dam  #2  is  considered  to  be  in 
fair  condition. 

The  downstream  tilt  of  the  concrete  core  wall  with  large  vertical  cracks  and 
spalling  indicates  that  it  has  been  unstable  at  one  time.  On  the  basis  of  the  visual 
inspection  alone,  it  is  not  possible  to  determine  if  the  remedial  measures  taken 
in  the  past  are  adequate  to  ensure  the  present  stability  of  the  wall. 

The  lack  of  erosion  protection  on  the  upstream  and  downstream  slopes  of  the 
embankment  and  the  right  abutment  leaves  the  embankment  susceptible  to  erosion 
by  rainfall  runoff  or,  if  the  dam  should  be  overtopped,  by  overflowing  water. 

Trees  which  are  partially  buried  in  the  downstream  slope  and  trees  growing  on 
the  left  abutment  could  cause  seepage  and  erosion  problems  if  a  tree  blows  over 
and  pulls  out  its  roots,  or  if  a  tree  dies,  or  is  cut  and  its  roots  rot. 

Seepage  at  the  downstream  toe  of  the  dam  near  the  left  abutment,  if  not  controlled, 
could  result  in  long-term  instability. 

The  construction  of  the  house  which  is  located  close  to  the  downstream  toe  and 
continuing  trespassing  on  the  embankment  may  result  in  long-term  seepage  or 
erosion  problems. 


SECTION  4 

OPERATIONAL  AND  MAINTENANCE  PROCEDURES 
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4.1 


Operational  Procedures 


a.  General.  Uncanoonuc  Lake  Dam  #2  is  used  primarily  to  create 
Uncanoonuc  Lake.  There  are  no  written  or  routine  operational  procedures. 

b.  Description  of  any  Warning  Systems  in  Effect.  No  written  warning 
system  exists  for  the  dam. 

4.2  Maintenance  Procedures 


a.  General.  The  part  owner,  the  town  of  Goffstown,  is  responsible  for 
the  maintenance  of  the  dam.  No  formal  maintenance  plan  exists. 

b.  Operating  Facilities.  No  formal  plan  for  maintenance  of  operating 
facilities  exists. 

4.3  Evaluation 


The  current  operation  and  maintenance  procedures  for  Uncanoonuc  Lake  Dam 
#2  are  inadequate  to  ensure  that  all  problems  encountered  can  be  remedied  within 
a  reasonable  period  of  time.  The  owners  should  establish  a  written  operation  and 
maintenance  procedure,  as  well  as  establish  a  warning  system  to  follow  in  event 
of  flood  flow  conditions  or  imminent  dam  failure. 
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SECTION  5 

EVALUATION  OF  HYDROLOGIC/HYDRAULIC  FEATURES 

5.1  General.  Uncanoonuc  Lake  Dam  #2  consists  of  an  earthen  embankment 
structure  with  a  central  concrete  core  wall.  The  dam  is  approximately  9  feet  high 
from  the  crest  of  the  dam  to  the  downstream  toe,  with  an  overall  length  of  147 
feet.  Discharge  from  the  dam  occurs  through  the  spillway  located  near  the  center 
of  the  dam.  Other  than  this  spillway,  no  other  outlets  exist.  Located  at  the  opposite 
end  of  the  lake  from  Uncanoonuc  Lake  Dam  #2  is  a  second  dam  (Uncanoonuc 
Lake  Dam  #1,  NH00489).  The  crest  of  Uncanoonuc  Lake  Dam  #1  is  approximately 
4  feet  higher  than  the  crest  of  Uncanoonuc  Lake  Dam  #2.  There  is  no  apparent 
discharge  from  Uncanoonuc  Lake  Dam  #1. 

The  drainage  area  above  the  dam  consists  of  steeply  sloped  terrain  which  is  heavily 
wooded.  No  other  impoundments,  which  would  delay  the  arrival  of  runoff  to 
Uncanoonuc  Lake  are  located  in  the  drainage  area.  The  dam  impounds  a  lake  which 
functions  as  a  recreational  facility.  The  dam  is  classified  as  small  in  size,  having 
a  maximum  storage  of  approximately  161  acre-feet. 

5.2  Design  Data.  No  hydrological  or  hydraulic  design  data  were  disclosed. 

5.3  Experience  Data.  No  experience  data  were  disclosed.  Maximum  flood  flows 
or  elevations  are  unknown. 

5.4  Test  Flood  Analysis.  Due  to  the  absence  of  detailed  design -and  operational 
information,  the  hydrologic  evaluation  was  performed  utilizing  data  gathered  during 
field  inspection,  watershed  size  and  an  estimated  test  flood  determined  from  the 
Corps  of  Engineers  guide  curves.  For  this  dam  (small  size  and  significant  hazard) 
the  test  flood  ranges  from  the  100-year  flood  to  one-half  the  Probable  Maximum 
Flood  (1/2  PMF).  Since  the  dam  falls  on  the  lower  end  of  the  small  size  range, 
the  100-year  flood  was  utilized  for  this  hydrologic  analysis.  The  drainage  area 
consists  of  steeply  sloping  terrain,  so  the  "mountainous"  curve,  from  the  Corps  of 
Engineers  set  of  guide  curves,  was  used  to  estimate  the  maximum  probable  flood 
peak  flow  rate. 

Based  on  an  estimated  maximum  probable  flood  peak  flow  rate  of  3,300  cfs  per 
square  mile  and  a  drainage  area  of  0.26  square  miles,  the  test  flood  inflow  was 
estimated  to  be  215  cfs.  The  test  flood  was  routed  through  the  reservoir  in 
accordance  with  the  Corps  of  Engineers  procedure  for  Estimating  Effect  of 
Surcharge  Storage  on  Maximum  Probable  Discharge.  The  reservoir  water  surface 
was  assumed  to  be  at  elevation  655.0  prior  to  the  flood  routing.  The  routed  test 
flood  outflow  was  estimated  to  be  86  cfs.  This  analysis  indicated  that  the  dam 
crest  would  not  be  overtopped.  The  maximum  spillway  discharge  capacity  with  the 
water  level  at  the  dam  crest  was  estimated  to  be  85  cfs,  which  is  nearly  100 
percent  of  the  routed  test  flood  outflow. 
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5.5  Dam  Failure  Analysis.  The  impact  of  dam  failure  was  assessed  utilizing  the 
"Rule  of  Thumb"  Guidance  for  Estimating  Downstream  Dam  Failure  Hydrographs 
published  by  the  Corps  of  Engineers.  The  analysis  covered  a  reach  extending 
approximately  0.7  miles  downstream  to  beyond  Wallace  Road.  The  prefailure  flow 
is  negligible  (about  3  percent  of  the  peak  failure  outflow  from  an  assumed  breach), 
so  prefailure  tailwater  conditions  were  not  included  in  the  calculations  and  the 
dam  failure  analysis  was  conducted  with  the  water  surface  at  the  dam  crest.  Based 
on  this  analysis,  Uncanoonuc  Lake  Dam  #2  has  been  classified  as  a  significant 
hazard. 

An  assumed  breach  in  Uncanoonuc  Lake  Dam  #2  with  the  water  surface  at  the 
dam  crest  would  increase  the  stage  of  the  immediate  downstream  channel  to  nearly 
9  feet  and  could  result  in  damage  to  the  permanent  residence  located  directly 
behind  the  dam.  The  discharge  emanating  from  the  failed  dam  would  be  at  the 
sill  level  and  could  undermine  the  foundation,  which  is  exposed  along  the  stream 
channel,  causing  appreciable  damage  to  the  structure.  The  potential  for  the  loss 
of  less  than  a  few  lives  of  residents  inhabiting  this  structure  exists.  The  water 
surface  in  the  small  pond  immediately  below  the  dam  would  rise  approximately  9 
feet,  and  the  town  roads  adjacent  to  this  pond  would  be  overtopped.  The  first 
roadway  below  the  dam  would  be  overtopped  by  about  6  feet,  and  the  second 
roadway  by  about  4  feet.  Further  downstream,  the  stage  would  be  considerably 
reduced,  to  3  to  4  feet,  and  additional  damage  to  town  roads  is  not  likely.  There 
are  no  other  structures  in  the  reach  that  would  be  impacted. 


SECTION  6 

EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  Visual  Examination 

The  visual  examination  indicates  the  following  potential  structural  problems: 

(1)  The  downstream  tilt  of  the  concrete  core  wall  with  large  vertical 
cracks  and  spalling  indicates  that  it  has  been  unstable  at  one 
time.  On  the  basis  of  the  visual  inspection  alone,  it  is  not  possible 
to  determine  if  the  remedial  measures  taken  in  the  past  are 
adequate  to  ensure  the  present  stability  of  the  wall. 

(2)  The  lack  of  erosion  protection  on  the  upstream  and  downstream 
slopes  of  the  embankment  and  the  right  abutment  leaves  the 
embankment  susceptible  to  erosion  by  rainfall  runoff  or,  if  the 
dam  should  be  overtopped,  by  overflowing  water. 

(3)  Trees  which  are  partially  buried  in  the  downstream  slope  and  trees 
growing  on  the  left  abutment  could  cause  seepage  and  erosion 
problems  if  a  tree  blows  over  and  pulls  out  its  roots,  or  if  a  tree 
dies  or  is  cut  and  its  roots  rot. 

(4)  Seepage  at  the  downstream  toe  of  the  dam,  if  not  controlled, 
could  result  in  long-term  instability. 

6.2  Design  and  Construction  Data.  The  original  stone  dam  was  designed  by  H.W. 
Sawyer,  Professional  Engineer,  Goffstown,  New  Hampshire  and  was  built  by  the 
Uncanoonuc  Mountain  Incline  Railway  Company  in  1921. 

6.3  Post-Construction  Changes.  It  is  not  known  when  the  present  concrete  core 
wall  dam  was  built  to  replace  the  original  stone  dam,  but  records  indicate  it  to 
be  in  existence  by  1936,  and  the  last  known  repairs  were  made  to  the  dam  in  the 
same  year. 

6.4  Seismic  Stability.  This  dam  is  located  in  Seismic  Zone  2  and,  in  accordance 
with  the  Phase  I  guidelines,  does  not  warrant  seismic  analysis. 


SECTION  7 

ASSESSMENT,  RECOMMENDATIONS,  AND  REMEDIAL  MEASURES 

7.1  Dam  Assessment 

a.  Condition.  The  visual  inspection  indicates  that  Uncanoonuc  Dam  #2  is 
in  fair  condition.  The  major  concerns  with  respect  to  the  integrity  of  the  dam 
are: 

(1)  Downstream  tilt  of  the  concrete  core  wall  with  large  vertical 
cracks  and  spalling 

(2)  Lack  of  erosion  protection  on  the  embankment  and  the  right 
abutment 

(3)  Trees  which  are  partially  buried  in  the  earthfill  on  the  downstream 
slope 

(4)  Seepage  at  the  downstream  toe  of  the  dam 

(5)  Presence  of  a  house  close  to  the  downstream  toe  of  the  dam  and 
extensive  trespassing  on  the  embankment. 

(6)  Lack  of  a  low  level  regulating  outlet  that  would  allow  drawdown 
of  the  lake  in  an  emergency 

b.  Adequacy  of  Information.  The  information  available  from  the  visual 
inspection  and  hydraulic  computations  is  adequate  to  identify  the  problems  listed 
in  7.2.  These  problems  will  require  the  attention  of  a  qualified  registered  pro¬ 
fessional  engineer  who  will  have  to  make  additional  engineering  studies  to  design 
or  specify  remedial  measures.  No  additional  information  is  needed  for  the  purposes 
of  this  Phase  I  investigation. 

c.  Urgency.  The  owners  should  implement  the  recommendations  in  7.2 
and  7.3  within  one  year  after  receipt  of  this  Phase  I  report. 

7.2  Recom  mendations 

The  owners  should  retain  a  registered  professional  engineer  who  is  qualified 
in  the  design  and  construction  of  dams  to: 

(1)  Investigate  the  structural  stability  of  the  tilted  and  cracked 
concrete  core  wall  and  design  remedial  measures  if  needed. 
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(2) 

Design  and  specify  erosion  protection  for  the  upstream  and  down¬ 
stream  slopes  of  the  embankment,  the  right  abutment  and  the 
spillway  apron. 

m 

(3) 

Specify  and  oversee  procedures  for  the  removal  of  trees  and  their 
root  systems  from  the  downstream  slope  of  the  dam  and  the  left 
abutment. 

(4) 

Investigate  the  seepage  at  the  downstream  toe  of  the  dam  and 
design  remedial  measures  if  needed. 

(5) 

Assess  the  need  for  and  means  to  provide  a  low  level  regulating 
outlet  that  would  allow  drawdown  of  the  pond  in  an  emergency. 

The  owner  should  implement  the  recommendations  made  by  the  engineer. 

7.3  Remedial 

Measures 

i 

a.  Operating  and  Maintenance  Procedures.  The  owners  should: 

(1) 

Visually  inspect  the  dam  and  appurtenant  structures  once  each 
month. 

0 

(2) 

Establish  written  maintenance  and  operating  procedures,  especially 
stipulating  that  stoplogs  not  be  installed  in  the  spillway. 

(3) 

Engage  a  registered  professional  engineer  qualified  in  the  design 
and  construction  of  dams  to  make  a  comprehensive  technical 
inspection  of  the  dam  once  every  year. 

1 

(4) 

Establish  a  surveillance  program  for  use  during  and  immediately 
after  periods  of  heavy  rainfall  and  also  a  warning  program  to 
follow  in  case  of  emergency  conditions. 

fc-W 

(5) 

Ideally,  there  should  be  no  structures  located  within  the  immediate 
vicinity  of  the  dam,  such  as  the  existing  house  near  the  left 
abutment.  Although  it  is  not  reasonable  to  recommend  that  the 
house  be  removed,  the  residents  should  be  made  aware  of  the 
effects  that  trespassing  (vandalism  and  restricting  vegetation 
growth)  and  landscaping  (planting  and  digging  up  trees  and  shrubs) 
have  on  the  structured  integrity  of  the  dam.  The  residents  should 

take  measures  to  restrict  these  activities. 

7.4  Alternatives 

There  are  no  practical  alternatives  to  the  recommendations  of  Section  7.2 
and  7.3 
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PROJECT:  Uncanoonuc  T.akp  Dam  *7.  nh _  DATE:  Dsrsmbpr  13.  1  37Q 

PROJECT  FEATURE:  Dam  Embankment _  NAME:  _ 

DISCIPLINE:  _  NAME: 


AREA  EVALUATED  CONDITIONS 


DAM  EMBANKMENT 
Crest  Elevation 
Current  Pool  Elevation 
Maximum  Impoundment  to  Date 
Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alighment 

Horizontal  Alignment 

Condition  at  Abutment  and  at 
Concrete  Structures 

Indications  of  Movement  of  Structural 
Items  on  Slopes 

Trespassing  on  Slopes 

Vegetation  on  Slopes 

Sloughing  or  Erosion  of  Slopes  or  Abutments 

Rock  Slope  Protection  -  Riprap  Failures 

Unusual  Movement  or  Cracking 
at  or  near  Toe 

Unusual  Embankment  or  Downstream  Seepage 
Piping  or  Boils 

Foundation  Drainage  Features 
Toe  Drains 

Instrumentation  System _ 


656.6 

655.1 

Unknown 

Three  large  vertical  cracks  through  top  of 
concrete  core  wall 

Not  paved 

None  observed 

Concrete  core  wall  is  tilted  downstream 
Good 

Poor  alignment  of  concrete  core  wall 
Good 

None  observed 

One  footpath  on  downstream  slope 

One  bush  on  upstream  slope.  Trees  on  down¬ 
stream  slope 

None  observed 

No  riprap 

None  observed 

One  minor  seepage  at  downstream  toe  half¬ 
way  between  spillway  and  left  abutment 

None  observed 

None  observed 

None  observed 

None  observed _ 
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INSPECTION  CHECK  LET 

PROJECT:  Uncanoonuc  Lake  Dam  #2,  NH  DATE:  December  13,  1979 

PROJECT  FEATURE:  Dike  Embankment 

NAME: 

DECIPLINE: 

NAME: 

AREA  EVALUATED 

CONDITIONS 

DIKE  EMBANKMENT 

Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at 

Concrete  Structures 

.  Indications  of  Movement  of  Structural 

Items  on  Slopes 

Trespassing  on  Slopes 

Vegetation  on  Slopes 

Sloughing  or  Erosion  of  Slopes  or  Abutments 

Rock  Slope  Protection  -  Riprap  Failures 

Unusual  Movement  or  Cracking 
at  or  near  Toes 

Unusual  Embankment  or  Downstream  Seepage 

Piping  or  Boils 

Foundation  Drainage  Features 

Toe  Drains 

Instrumentation  System 

No  Dike 

INSPECTION  CHECK  LIST 


PROJECT:  uncanoonuc  Lake  Dam  #2.  NH  DATE:  December  13,  1979 

PROJECT  FEATURE:  Intake  Channel  NAME: 

DISCIPLINE:  NAME: 

AREA  EVALUATED  CONDITIONS 

OUTLET  WORKS  -  INTAKE  CHANNEL  AND 

No  outlet  works 

INTAKE  STRUCTURE 

a.  Approach  Channel 

Slope  Conditions 

Bottom  Conditions 

Rock  Slides  or  Falls 

Log  Boom 

Debris 

Condition  of  Concrete  Lining 

Drains  or  Weep  Holes 

b.  Intake  Structure 

Condition  of  Concrete 

*  Stop  Logs  and  Slots 
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PROJECT:  Uncanoonuc  Lake  Dam  #2,  NH 

DATE:  December  13.  1979 

PROJECT  FEATURE:  Control  Tower 

NAME: 

DISCIPLINE: 

NAME: 

1  . 

AREA  EVALUATED 

CONDITIONS 

OUTLET  WORKS  -  CONTROL  TOWER 

No  control  tower 

a.  Concrete  and  Structural 

General  Condition 

Condition  of  Joints 

Spalling 

Visible  Reinforcing 

Rusting  or  Staining  of  Concrete 

Any  Seepage  or  Efflorescence 

Joint  Alignment 

Unusual  Seepage  or  Leaks  in 

Gate  Chamber 

Cracks 

.  Rusting  or  Corrosion  of  Steel 

b.  Mechanical  and  Electrical 

Air  Vents 

Float  Wells 

Crane  Hoist 

Elevator 

Hydraulic  System 

Service  Gates 

Emergency  Gates 

Lightning  Protection  System 

Emergency  Power  System 

Wiring  and  Lighting  System 

INSPECTION  CHECK  LIST 


PROJECT:  [inganoonnr  Lake  Dam  #2.  NH _  DATE: 

PROJECT  FEATURE:  Transition  and  Conduit  NAME 

DISCIPLINE:  NAME 


AREA  EVALUATED 


OUTLET  WORKS  -  TRANSITION 
AND  CONDUIT 


None 


General  Condition  of  Concrete 
Rust  or  Staining  on  Concrete 
Spalling 

Erosion  or  Cavitation 
Cracking 

Alignment  of  Monoliths 
Alignment  of  Joints 
Numbering  of  Monoliths 


CONDITIONS 


INSPECTION  CHECK  LIST 


PROJECT:  Uncanoonuc 

Lake  Dam  #2.  NH 

DATE:  December  i 

.  i  =>7q 

PROJECT  FEATURE: 

Outlet  Structure 

NAME: 

DISCIPLINE: 

NAME: 

AREA  EVALUATED  CONDITIONS 

OUTLET  WORKS  -  OUTLET  STRUCTURE 

None 

AND  OUTLET  CHANNEL 

General  Condition  of  Concrete 

Rust  or  Staining 

Spalling 

Erosion  or  Cavitation 

Visible  Reinforcing 

Any  Seepage  or  Efflorescence 

Condition  at  Joints 

Drain  holes 

Channel 

Loose  Rock  or  Trees  Overhanging 

Channel 

Condition  of  Discharge  Channel 

INSPECTION  CHECK  LET 


PROJECT:  uncanoonuc  Lake  Dam  #2.  nh _  DATE:  npppmhpr  iv  iq?q 

PROJECT  FEATURE:  Spillway  Weir _  NAME: 

DECIPLINE:  _  NAME: 


AREA  EVALUATED 

CONDITIONS 

OUTLET  WORKS  -  SPILLWAY  WEIR, 

APPROACH  AND  DECHARGE  CHANNELS 

a.  Approach  Channel 

General  Condition 

Good 

Loose  Rock  Overhanging  Channel 

None 

Trees  Overhanging  Channel 

None 

Floor  of  Approach  Channel 

Sand  and  gravel 

b.  Weir  and  Training  Walls 

General  Condition  of  Concrete 

Poor 

Rust  or  Staining 

None  observed 

Spalling 

Extensive 

Any  Visible  Reinforcing 

None 

’  Any  Seepage  or  Efflorescence 

None  observed 

Drain  Holes 

None 

c.  Discharge  Channel 

General  Condition 

Fair 

Loose  Rock  Overhanging  Channel 

None 

Trees  Overhanging  Channel 

Trees  overhanging  channel 

Floor  of  Channel 

Soil 

Other  Obstructions 

None 

INSPECTION  CHECK  LET 


PROJECT:  Uncanoonuc  Lake  Dam  #2.  NH 

DATE:  December  12.  1979 

PROJECT  FEATURE:  Service  Bridge 

NAME: 

DECIPLINE: 

NAME: 

AREA  EVALUATED 

CONDITIONS 

OUTLET  WORKS  -  SERVICE  BRIDGE 

No  service  bridge 

a.  Super  Structure 

Bearings 

Anchor  Bolts 

Bridge  Seat 

Longitudinal  Members 

Under  Side  of  Deck 

Secondary  Bracing 

Deck 

Drainage  System 

Railings 

Expansion  Joints 

Paint 

b.  Abutment  &  Piers 

General  Condition  of  Concrete 

Alignment  of  Abutment 

Approach  to  Bridge 

Condition  of  Seat  &  Backwall 

MEMO 
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On  Decetnber  13,  1979  I  accompanied  Che  inspection  team  from  SEA  consultants. 

Their  contract  called  for  the  inspection  of  No.  93.04  which  is  an  earth  dike 
upstream  of  a  vast,  undeveloped,  swamp  area.  The  Corps  inventory  photographs 
in  file  No.  93.04  were  of  dam  No.  93.03  which  is  the  outlet  structure  for  the 
impoundment.  There  is  a  house  directly  downstream  of  No.  93.03  making  this  dam 
a  menace  structure.  After  considerable  discussion  the  consultants  decided  to 
inspect  the  more  hazardous  structure. 

This  dam.  No.  93.03,  is  in  fair  to  poor  condition.  It  is  an  earth  dam  with  a 
concrete  core  wall.  The  spillway  is  16  ft.  long  with  1.5  ft.  of  freeboard. 

There  is  a  concrete  apron,  which  leads  to  mortared  stone  slope  protection,  down¬ 
stream  of  the  spillway.  The  major  items  worthy  of  note  are: 

1-  The  concrete  core  is  leaning,  cracked,  spalled  and  has  a 
poor  alignment, 

2-  The  top  of  the  dam  is  erodible  gravel  with  no  vegetative 
cover, 

3-  There  are  several  large  trees  on  the  downstream  slope. 

These  trees  are  stabilizing  the  slope.  There  is  a  combina¬ 
tion  of  various  wood  planks  between  some  of  these  trees, 

4-  There  is  slight  seepage  coming  out  of  the  downstream  right 
toe.  The  area  was  wet  but  there  was  very  little  if  any 
discernable  flow. 

The  house  just  downstream  is  owned  by: 

Fran  Blazon 
Mountain  Base  Road 
Goffstown,  NH 

According  to  her  deed  her  land  is  bounded  by  the  concrete  core  wall  but  makes  no 
mention  of  the  dam  or  water  rights.  The  dam  apparently  is  owned  by  the  Town. 

Dam  No.  93.04  is  an  earthen  dike  built  out  of  very  sandy  material.  The  upstream 
slope  has  stone  riprap  in  areas.  The  dike  is  used  as  a  bathing  area  and  has  very 
little  vegetative  cover.  Several  large  seeps  were  observed  at  the  downstream  toe 
but  a  thorough  inspection  was  not  performed  due  to  the  lack  of  threat  to  life  or 
property  should  the  dam  fail. 

I  believe  any  action  on  these  structures  can  wait  until  receipt  of  the  Corps' 
reports . 
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Da-7.  >.’o .  93.03  inspected  by  Ken  Stern  on  December  13,  1979 


View  of  crest  from  right  side 


View  of  downstream  slope  and  house 
from  right  side 
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Case  No.  C35-C 

<S  v? 

TO:  ;7ater  Control  C0cnission 

RE:  TJncanoonuc  Brook  in  Goffstovm,  H.  K. 

This  dan  has  been  constructed  in  accordance  with  our  directions 
and  I  reconnend  that  final  approval  be  given. 

It  is  our  intention  to  watch  this  dan  rather  closely  and  see 
that  the  flashboards  are  renoved  during  the  flood  season. 


Richard  S.  Eolngren 
Chief  Engineer 


1/11/39 
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NEW  HAMPSHIRE  WATER  CONTROL  COMMISSION 
DATA  ON  DAMS  IN  NEW  HAMPSHIRE 


LOCATION  STATE  NO . 93.03.-. 

Town  . . :  County  . Rillsbor.0. . — . 

Stream  .  . HR$.anQ.QnWS....8*.Q.Qk . . . 

Basin-Primary Marrlmack-R  Ivax. . :  Secondary  . R.lsca£aqUOg...Riv.er 

Local  Name  . — . . . 

Coordinates — Lat .  43L..QQ! -3.,.6Q0. . :  Long.  ...7JUL.35I srSQQ* . . 

GENERAL  DATA 

Drainage  area:  Controlled . Sq.  Mi.:  Uncontrolled  . Sq.  Mi.:  Total . . J 

Overall  length  of  dam . JL31....ft. :  Date  of  Construction  . . . . . 

Height:  Stream  bed  to  highest  elev . 8. . ft.:  Max.  Structure  . . . . . 

Cost — Dam  . :  Reservoir  . . . — . . 

DESCRIPTION  Gravity-  Earth —  Rock —  on  Timber  crib —  Concrete 
Waste  Gates 


Number . :  Size  . ft.  high  x . 

Elevation  Invert . :  Total  Area . . 


ft.  wide 


. . .so.  ft. 


Waste  Gates  Conduit 

Number  . -...:  Materials  . 

Size . ft. :  Length . ft. :  Area 

Embankment 


Height — Max .  ft.:  Min . . . 

Top— Width  . :  Elev . . . . . . 

Slopes — Upstream  . .  on . :  Downstream . on . 

Length — Right  of  Spillway  . :  Left  of  Spillway  . . . . 

Spillway 

Materials  of  Construction  . (.no.-ap-ill  ..gay.) . - . . . . 

Length — Total  . ft.:  Net  . . . . . . 

Height  of  permanent  section — Max . ft.:  Min . . . . . . 

Flashboards — Type  . . . :  Height . 

Elevation — Permanent  Crest  . :  Top  of  Flashboard  . . 

Flood  Capacity . 1BQ .  cfs. : . .  cfs/sq.  mi 

Abutments 

Materials:  . 


Freeboard:  Max . ft.:  Min. 


Headworks  to  Power  Devel. —  (See  “Data  on  Power  Development”) 

owner  . .Unc&nQsauc . Ins.1. me. . .Ry- ..  .C.s  Y.e.lspme.nt . 


REMARKS 


Went  out  in  1936  (under  construction) 


Tabulation  By  ...A..A..R..8t...5L..b..3. . Date . December.. .5*... 1938.*.. 


File  C35-C 
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MEilORANDUH 

■ 

TO:  Richard  S.  Holmgren,  Chief  Engineer 

RE:  Dam  at  Uncanoonuc  fountain.  (Henry  A.  L&xson) 
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Visited  the  dam’,  at  Uncanoonuc  fountain  and  found  eight 
inches  of  flash  boards  on  the  spill.  The  water  was  one  inch 
below  the  top  of  the  flash  boards. 

I  should  say  the  pond  is  about  at  its  maximum  capacity, 
the  water  being  up  to  the  road  as  you  approach  the  pond  from 
the  upper  dam.  There  is  no  water  being  spilled  at  the  upper 
dam,  either  over  the  flash  boards  or  through  the  gate  and  the 
gate  is  closed  at  the  lower  dam.  There  seems  to  be  very  little 
leakage  at  the  lower  dam. 

An  extra  auantlty  of  fill  has  been  dumped  in  on  the  up., 
stream  face  of  the  lower  dam  and  also  considerable  on  the  down 
stream  face  cn  the  east  side.  The  holes  abutting  the  dam  cn 
the  west  side  where  fill  was  taken  out  have  been  filled  up  as 
you  ordered.  .. 

I  believe  this  dam  can  now  be  given  approval  such  as  it 
is,  but  I  do  believe  that  in  case  of  prolonged  rains  or  high 
water  that  flash  boards  should  be  pulled  on  both  dams  and  con- 
troll  gates  opened,  as  I  still  question  the  stability  of  the 
structure. 

Respectfully  submitted, 


Char-1  es  D.  Cclman 
Assistant  Engineer 


//Z/33 
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Cs.se  No.  C35-C 


UNCANOONUC  BROOK  IN  GOFFSTC.VH 
Uncanoonuc  Incline  Railway  and  Developnent  Conpany 


Locking  at  Downstream  Pace  of  Overflow  0517.  at 
Southeast  2nd  of  Pond 


Manchester  Union,  October  16,  1921 


START  ARTIFICIAL  V 
LAKE  AT  BASE  OF 
UNCANOONUC  MTS. 

The  building  of  two  dams'  to  keep 
back  the  waters  ot  the  Sam  Orr  brooks 
at  the  base  ot  Uncanoonuc  mountain. 
In  Goftstown,  which  will  flood  50  acres 
ot  land  at  the  mountain  base,  will  give 
that  summer  resort  a  lake  tor  bathing 
and  boating-  purposes,  which  is  expect¬ 
ed  to  be  ready  by  next  summer.  Work 
has  already  started  on  one  of  the 
dams  and  it  is  expected  that  both 
structures  will  be  well  on  the  way  to 
completion  before  the  weather  inter¬ 
feres. 

Papers  were  passed  last  week  trans¬ 
ferring  a  strip  of  land  to  H.  A.  litxson, 
manager  of  the  incline  railway,  Which 
gives  him.  possession  of  land  upon 
which  to  build  tha  bigger  ot  the  two 
dams,  which  will  be  200  ft.  long  an-d 
25  feet  high.  The  second  dam  will  be 
of  these  letters  have  been  returned  to 
land  which  will,  be  flooded  and  the 
work  is  being  rushed  with  two  large 
gangs  of  men.  working,  as  the  weather 
has  been  dry  and  suited  for  the  work.  _ 

The  new  lake,  whichf'wlll  be  named 
by  the  public,  will  be  twice  as  large  as 
Pine  Island  or  Crystal.  lake,  according 
to  the  survey  made  by  Engineer  H.  A. 
Sawyer  ot  this  city,  who  has  mapped 
out  the  site  ot  the  newy  lake.  The 
find  on  the  lake  shore  is  owned  by  H. 
A.  Laxson.  Fersotv brothers,  Shirley 
Johnson  of  the  Shirley  Hill  house  and 
the  Uncar.oonuo  Mt.  Incline  railway. 
.The  four  land  owners  expect  to  develop 
their,  property  for  camp  sites  and  the 
Shirley  HiU ’house;  management  ex¬ 
pects  to  use  some  of  Its  land  this  -win¬ 
ter  for  winter  sports  as  the  hotel  will 
open  for  the  winter  season  on  Dee.  10. 

Beeides  building-  two  dams  and  cut¬ 
ting  down  the  timber  on  the.  area  to  be 
flooded,  whlclf  Investment  means  an 
outlay  of  several  thousand  dollars,  the 


Incline  y-ailway  people  are  building  a  I 
new  automobile  road  which  win  bring  j 
the-  mountain,  base  half  a  mile  nearer  | 
to  Manchester  as  it  will  cut  off  the  . 
treacherous  hill  at  Cram's  crossing.  | 
The  new  road  will  bear  towards  the  : 
right  at  Cram’s  crossing,  alongside  of 
the  surface  line  of  the  mountain  elec¬ 
tric  road  to  th*  base.  Frank.  A.  He-  1 
bert  is  superintendent  of  construct^oa 
in  charge  of  the  two  crews  building  the 
dams  and  clearing  the  brush. 

The  incline  railway  intends  to  build  ' 
an  amusement  park  ojrthe  shore  of  tha  j 
ne  w  lake,  right  at  the  foot  of  the  moun-  ; 
tain.  -  There-  willl  be  a  bath  house  as 
well  as  all  the  attractions  that  go  to  I 
make  a  summer  park  popularr  I 


UNCANOONUC  LAKE  DAM  *2 
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UNC ANOONUC  LAKE  DAM 
PHOTO  INDEX 


Photo  No.  8  -  View  of  downstream  face  of  left  side  of  dam. 
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Photo  No.  9  -  Closeup  view  of  seepage  between  toe  of  dam 
and  dwelling. 
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Photo  No.  12  -  View  of  downstream  ponding  area  and  outlet 
culvert  from  roadway  below  dam. 
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APPENDIX  D 


HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 
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B.  Effect  of  surcharge,  storage  on  max.  prob.  discharge 


1.  Pertinent  Data 

a.  Drainage  area  =  0.  30 

b.  Characteristics  of  basin  ”  AO 

c.  Test  flood  =  ICC- Vi?  dt  ^.p^F 

d.  Follow  Army  Corps'  procedure 


2.  STEP  1:  Determine  Peak  Inflow  0„,  from  Guide  Curve 
-  -PI 

a.  the  maximum  probable  discharge  was  estimated  to 
be  3.300  c.'fe/ f 

PMF  =  (3,300  CAc/ S'.  /Tiy  (  0\  3  3'  t/, 

=  S-5S 

1/4  pMF  ~  100  »r-  CsU  St  2/5^4 

STEP  2 :  Determine  surcharge  height  to  pass  Qp^  STOP, 
and  Qp2 

a.  from  Figure  1  determine  surcharge  height  to  pass 


determine  volume  of  surcharge 
runoff 
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c.  determine  Q 


P2 


QP2  =  Q 
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0P2  =  (zi5  c.$s)  I  -  -^7 
^P2  =  3  3  cfc 


STEP  3 :  Determine  surcharge  h ' 
Qp2  and  then  Q?3 


a.  From  Figure  1  determine  surcharge  heigh" 
^P2  =  3  -5  C-^5 
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5.  STEP  4 :  Determine  surcharge  height  fcr  Qp^  and  STOR 
a.  from  Figure  1  surcharge  height  fcr  =  \  I  c_— • 
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b.  determine  STOR 
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STOR^  = 

d.  determine  Qpi+ 


Qp*t  =  3  G  c-f* 


6.  STEP  5 :  Determine  surcharge  height  for  Qpi+  and  STOR 
a.  From  Figure  1  surcharge  height  for  Qpi+  ■=  “*6  d. 
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I.  Using  "Rule  of  Thumb"  Guidance  for  Estimating  Downstream  Dam  Failure 
Hydrographs  examine  impact  of  dam  failure 

1.  Pertinent  Data 

a.  Failure  occurs  when  reservoir  level  at  crest  of 

dam  -  elevation  =  (o~(o.  Cs  +et^ 

b.  Storage  at  crest  elevation  estimated  to  be  approximately 

I  (o  (  G-Or^_  —  J— tatr’ 


A.  Reach  1  • 

1.  STEP  1:  Determine  reservoir  storage  at  time  of  failure 

from  previous  calcs,  storage  =  !  i 

2.  STEP  2 :  Determine  Peak  Failure  Outflow  Qpp 

QP1  =  <8/27)  wb  vjr  *z 

where:  W.  =  Breach  width  (use  40%  of  total  length) 
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STEP  3  :  Prepare  stage-discharge,  curve  for  Reach  2_ 

a.  Pertinent  Data 

Cl)  Reach  length  -  l  ,"2.50  lea 
(.2)  Channel  slope  -  0*0  ZLo 

(.3)  Manning  n  =  Q .  OS 

(.4)  Channel  shaps  —  "rr&.  rj ^ A 

C 5 1  Base  width  ss-  Cea_"V 

b.  See  Figure  3  for  stage-discharge  curve 
■p  STEP  H-  :  Estimate  Reach  Outflow 


a.  Determine  stage  for  Qp_  =  2.  i  4, 0  CtS  from  Figure  3 


and  find  volume  in  reach 


(1)  Stage  Cdepth  of  flow)  =  5.0  upq4 


ngth)  ^ 


,  0  s  ...  .  ,  -  ,  ,  .  N  ^cross-sectional' 

C2)  Volume  in  reach  =  Creach  length)  (^area  Qf  c^nrTel/ 

X-area  =  C.®*  ^0  ~  ^  ^  ~~  j 

--  138 

(  \P  a  Iii'i  f  —  ) 

lime  =  V.  =  —  —  /  v _ _ _ _ _ 


Volume  =  V, 
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1.  STEP  3 

:  Prepare 

stage-discharge,  curve 

for  Reach  3 

a . 


Pertinent  Data 


Cl) 

(2) 

(.3). 

(.41 

C51 


Reach  length  -  I,  0-^0  -Cea^4 
Channel  slope  -  O.  1)  3  ^ 
Manning  n  =  0. 05 
Channel  shape  - 
Base  width  :=•  IQ 


2. 


b.  See  Figure  3  for  stage-discharge  curve 
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STEP  H-  :  Estimate  Reach  Outflow 


a.  Determine  stage  for  Qp  ^  =  2  0^0  from  Figure  3 

and  find  volume  in  reach 


Cl)  Stage  (depth.  of  flew)  = 


,,  -  .  ,  ,  ,  ,  v  /cross-sectional 
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D.  Determine  xp^(TRIAL) 


^?4  (TRIAL) 


-  v 


•J 


SIEIA  CONSULTANTS  INC. 

ENGINEERS  /  PLANNERS 

CLIEN  T  ArTTiV  COST'S 

Project  ■  <•  --  '.-.U-r 

Detail  ^  i  ng  _ 


BOSTON  ,  MASS- 
ROCHESTER,  N.H. 

Job  No.  2  74-7901 

Compto.  Bv  BWP 
Ck‘d.  By  _ 2 if 2 


Page  _ 
Date  _ 
Date  _ 


c.  Compute  V,  using  Qp^(TRIAU 

From  Figure  3  determine  stage  for  Qp^( trial) 
Stage  =  ^*2  2e_s_n 
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1.  STEP  3  :  Prepare  stage-discharge,  curve  for  Reach  -4 

a.  Pertinent  Data 

Cl)  Reach  length  -  I,  OOO  — 

(2)  Channel  slope  -  C  •  OO 
(.3)  Manning  n  =  J.C5 

/  \  i  r 

(.41  Channel  shape  -  “Tt 

r 

CS)  Base  width  \Q  1^_4 

b.  See  Figure  3  for  stage-discharge  curve 

© 

2.  STEP  f  :  Estimate  Reach  Outflow 

a.  Determine  stage  for  Qp^  =  Z,OZ .O  from  Figure  3 

and  find  volume  in  reach 

(.1)  Stage  (depth  of  flow)  =  *4*. 4  -Csx4 


C2)  Volume  in  reach  =  (reach  length) 
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Determine  QPfr(TRIAL) 
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c.  Compute  V2  using  Qpf(_xRlAL) 

From  Figure  3  determine  stage  for  Qp  c( trial) 


Stage  =  3  ' 
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